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(54)Title: MAMMALIAN GENES PARTICIPATING IN CIRCADIAN PERIOD 



(57) Abstract 

A human gene and a mouse gene corresponding to Drosophila period gene which has been known as participating in the circadian 
period. The proteins and DNAs are applicable to the treatment of diseases relating to the circadian rhythm such as sleep stage regression 
syndrome, sleep stage progression syndrome, non-circadian agrypnotic syndrome, irregular agrypnotic disorder and time difference 
syndrome (i.e., so-called jet lag), labor and health management of those working until late at night irregularly, prevention of night 
poriomania in dementia, etc. 
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mm* 

■tt-*r^?>i m iz m^-tz iifii ?l rnvvxife-f- 
^ (fimn , :H ct to w& irais *\ mt^vuxa ( m b u x a ) & ^ -f 

(Edmunds, L.N.J. Cellular and Molecular Basis of Biological Clock. (Spr 
inger-Verlag, New York, 1988)) 0 ^-Af-f 7> U XAICO^TII^ < ofr© 

v-^^ ©Clock (Vitaterna, M.H., et al., Science 264, 719-725 (1994)) 
^V\A7^-©tau (Ralph, M.R. & Menaker, M., Science 241, 1225-1227 (19 
88)) T?*5o Clocmfc-HtmfcmfcZtitz&CDZ'fot), ^-*f^7>^C 
tittZUWrnTZ^-VLZ^Zt^fLbtlZ^Z (Moore, R.Y. & Eichler, V. 
B., Brain Res. 42, 201-216 (1972); Stephen, F.K. & Zucker, I., Proc. Nat 
1. Acad. Sci. USA 69, 1583-1586 (1972)) 0 tauafifc-Tteu Mtitu-- 

yVXACDim^'&nttMfe^tLZ, period (per) fcfc? fix ^ £ 

(Konopka, R.J. & Benzer, S., Proc. Natl. Acad. Sci. USA 68, 2112-2116 
(1971)) o M^flgdio^Tiiper mRNA£ X ^'PERIOD (dPER) ^>^f?©b^;i, 
CDMmWs UXA&&&LT^&^#;L<bftTU£ (Hardin, P.E., etal., Na 
ture 343, 536-540 (1990); Zerr, D.M., et al., J. Neurosci.10, 2749-2762 
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(1990)) o m.&vxftm*T* : tu7&±<n%.znx^tii\^o 

(DMBJ-^mt^at^mtt^o i/a ^'Jb ^MxcDperiod (per) 

mtz^^xmKj-z^mtzc-tiztimhLtzo $t>iz, ^mammi*. #sst 

b fc t h £ J; 15 v £ X iifc^ # - k -r s * > ^ ? k (c o ^ fi?rr £ ft o £ 

mm >&£vmm y *j >znmz&?fLx\^ztz%^tzLtzo 

l^fzLfzo 

(1) tI£M±$ (SCN) t^^Tlt-^T-V r>/sjiWT-^3lM^^©j'r^ni?L 

(2) nilllLM^h bTr&?K (1) UBf^ W^H, 



1 ^ k . kJ i J <J, \J-t t. 



3 

( 3 ) HiiifLii oxx&z>, ( i ) (- mmo) ^>^^m, 

(4) mm^ : ic?M<D7z;m&&L £tzt±m?i;®%m£#\,\xi 

&&m±M (scn) (Dy-fiTiT^smmBtiLizm-ZTzp^'ttn. 

( 5 ) : 2 £ BBSs© 7 < ^gC^ * J Wc&imz^X 1 

iU (iii(fi©T ^ J IS^'Sl^u < lift-in L £7* >®ffi?!ia»e>&»K 

*a&&±*& (scn) wf-ti? j7>mm&mz.m-5-tz>?py^>?n. 

( 6 ) EfllSHf- : 3 C:sE$i©DNA£ fcttlE?'J#^ : 3 dgBUB^DNAi:^ 7 U 
-f X-fSDNAtfu- I'-fS* >^^rrT"$)oT, *i£M±4£ (SCN) ©-tr-*^ 

( 7 ) : 4 (w|B«©DNA$fettiiyU#^ : 4 CfBtfcCDDNA.h W XU 

-i XT^DNA^'D- h*-f£* >y«mfeots M£M±$ (SCN) CD it-* 7=4 

^ > m m m&iz [Mi 4 -r s * > ^ * ^ N 

(8) (1) 7iM (5) ©l^ftfrlzIB©©* KfSDNA, 
( 9 ) : 3 tcgBm^DNASfcttlE^JS^ : 3 tzgBliftCDDNA^W :/y 

-fXt £DNAT£oT, &£M±& (SCN) ^ rymmizmzm^t & 

(10) : 4 lc IBf&©DNAi:fcfcJ:E?iJ#-f§ : 4 £fa$80DNAi:;W 7 U 
^-fX-rSDNA-C&oTs &&M±t£ (SCN) ©It-*^ 7 >J^#Jff$fifcfc:M4t 
S*>M^£3- KTSDNA, 

(11) (8) 75 M (10) ©O-fn^tcfBIKODNA&^tf^^^-, 

(12) ( 8 ) #M ( 1 0 ) (D^-f n^HHB«©DNA&|g^pI^(i^-r SBff 

(13) (12) (wgBSK^^fJife^&tSlttSXigS^tfx ( 1 ) TM 
(7) ®^-rn*»tHB«8©^ W^M©£g;£i£, 
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-fcltW (D $ > / \>7 Wit x "ililL®) t)CDl!w (C £ £ ± ftMrV7>^-^^ 
-*/-Tfo3#l£ilE±*£ (SCN) (Moore, R.Y. & Eichler, V.B., Brain Res. 4 
2, 201-216 (1972); Stephen, F.K. & Zucker, I., Proc. Natl. Acad. Sci. US 
A 69, 1583-1586 (1972)) ki&^Ts *©$g$#@ ii? 4 7 >J^8T 

t)* 7 ^ y i^ij&vs <i7 v a £^*x0£ (perioditfc-Til 

$)) fclfci^4BI3H$£?jVf (Citri, Y., et al., Nature 326, 42-47 (1987)) 0 
2/3^^3 Wd&^TfcL periodic?- #\ SlOrStS* J:tfPfbfTl&©-y-- 
*r 7> 'J XAOl6atMt**5 (Konopka, R.J. & Benzer, S. , Proc. Na 
tl. Acad. Sci. USA 68, 2112-2116 (1971)) 0 Mxfl«£i5tt5^©mRNA;fc«fca f * 
>>i>7n<DUm<DU®&, UXAS^LT^Stt^^nTOS (Hardin, 
P.E., et al., Nature 343, 536-540 (1990); Zerr, D.M. , et al., J. Neurosc 
i.10, 2749-2762 (1990)) 0 -ft % 2 ocDiffifliJit)^ W^HIi, Stfe^fafflf^ 

SKX-O (Baylies, M.K. et al., Nature 326, 390-392 (1987); Saez, L. & 
Young, M.W., Neuron 17, 911-920(1996)) (Cifc^T i/ 3 t? v 3 tr/*x.<D# W 

mfr. King£>fc«fctK bHLH-PAS-polyQ*' 'J K KTSffilLMl^ d 

y*7z/-> rciockj >^'£ft£ (King, D.P., et al., Cell 89, 64 

1-653 (1997); Antoch, M.P., et al., Cell 89, 655-667 (1997)) 0 #$Bf!B«*. 

TCLOCKj & £<Dffe<7)#^ h *W UT ^ 5 Rjfilf:fe#& So 



Affix JteSIx Itfi M^^h"©fMlKa^^6#^rsch^urtgTfe5o 

Sfcx «#T&ft!£. &fcl©£&£J8^TSi?!l#-^ : llZ?dm<D*>rt?n 

&zm$titz&%fcT'&iz, mt&±M (scn) ©^-*xV7>^^ejc(3^ 

ITIl 0iJx.(^\ 0DA(01igonucleotide-directed Dual Ambe 
r)-LA-PCR& (liashimoto-Gotoh T., et al . (1995) Gene 152 271-275, #JS) # 

£<bci, ^mmizt^r&mfti&mzfoz^j r u *y-fe*—>3 (Chur 

ch, G. M. & W. Gilbert (1984) Proc. Natl. Acad. Sci. 81 1991-1995; Sambr 
ook, J., et al. (1989) Molecular Cloning (2nd Ed.)) fe^fflut, 

: 2£tzi±azmm(Ddn%m {^tz\±^co-u) sic, ^(D^-^^ztitm 

Z.©J;-5(wia?iJ#^ : 3Sfe(i4(cfiCii©DNAia^J^e)^2>DNAi:A^ 7'U 
5DNA*sn-K-rs^>;^KT*S)oTx $&M±&' (SCN) ©tf-fcx-f T>Ji 
IWff^lc 5 37 > M ^7 £g & £ #$gHJJ© * > A £ Fid 'a £ ft § 0 v \ -f 7' U 
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-tNK 7'^\ ^v^tfc, ti& 0 d<DJ;?& 

<DDNA£^ffi[5]t / :t££-f £0 l^ftlffiti ZMt £ 1 fcfc, IB«^f : 33; fe(i4H ,lB 
ttCDNAfc. 'J>&<fcfc60%&±, *ftL<(i70%W±, £ e, U < £80 %W 
±. stiffs U< (i90%W±©I^iJ©f5]-t:-t$:^-r^CI^^l^o £©«fc-5&DN 
A£i£gli|-3fc#)C7VW 7* 'J 0Ox.fi, 6XSSPE, 5xDenhardt' 

sigfflu 0.5%SDS, 100^g/ffil«^^rii-7DNA, 50%*;bAT^ }°th^o%T\ il 
^(i42°CT\ LT{±32°CT-, ggUV^ft^ LTfct65°CT-fT-5 C £: 

* W<£ff£=J— Ft" SDNAtt, cDNAT^k $V ADNAT* * <t < . Sfc^EjfcDNAT-fc 
£fcJu §B?'J#-^ : 3 tfc(i4(ZH3ijCDDNA) £311&|g5jl^ ^ * -MA U 

mz-ttztzMzm^btiz^tf-tLxiz. %ti?n, pet^, pAira^ m 

driPH7-r;U^^^^- (pBlue Bac% : ) N CMV£ fc(;±RSV7D ^-^ ^ - 

u - v 3 > x nm^mmx it 'j^v-^^cs & tc <t o ^ ? c 
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VJlstitm, InPerffiffc*^ ASffl^Tfn -h#"££&o 

[21 2 3bp(7)^'-v-*-£:, #iirc^Sj^^-T10%#^t4PAGEy;b±T- 
r*i&&ttfcfgflMj&£^1"¥J^&£o I/ — >Mt3(i N lObpCDDNA^*'- 

(BRL) £r/kifi/j£tffco 

ID3& S IMS-PCR(7)PCR/1#J (^PTJT-^LfcU->) £s 59bp, 65bp, £«fctf68 
bp^3bp^^'-T-*- (7*7- 'J7n7T^L£U->) £3^T mm 

PERI0D7T ^ U-©T^ yg?»Jc7)it^^7Ts-ri2]T*$)-2»o hDIAL, mDI 
AU PERIODS, ^tl^tlt K t>7 7n n ^7 va ^M^CDPERIOD^^-To 0^ 

l*15te, PERI0D7T * ;m%m(Dtm*^?mX*$>Z>o hDIAL, mDI 

ALx PERIODIC ^ft^titK T>77, ^3 <?^3 ^^'xcDPERIOD^^-To *@|BJ 
iil^J(i$4^*felMt3«t5^|j-(lJ: D^Lfco NLS, PAS-AD £-K PAS-B'Jt! 
-K &&XJFCmzMfotZ&mzl*T1&%5\%. TG'Jh'-h ( t h * <fct>*T -77s 

©PERt'iiSGv f- h) &izg£-eiiA,fc*o t b periods <7^period£<otcd 7^ 
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J $|pj~t4fci\ t h PERI0DIS^iJ(7)±©TX-7 'J 7s 7 (c ct D ^ Lit o HffiflfjtJPERI 
ODi: >> a ^ a ^' i PER I0D^©|p1 -14*3 cttFMftU^teu ZHWi, is b 0 is 3 
»7 / s x PER I ODE O T © T * 7 U ^ 7 £ «fc t^^LEp £ «t ■ D ^ L 7c „ 
[D6ii, hPER(7)y—tr>-7"D >y FIDf4^l¥lt-fc5o 7 -r hPER 

IH7(i, mPer©y— *f >7"o y hM-ffr^-f ¥^"£& 5o 7-r;b?-(c, mPer 
$7"D-7*):UT^^t, >7'n> h d LTG3PDH£7d- 

1811 LD (±) iJcfctfDD (T) m*TX-(D^'t>7mty(Dm?er(DJ >y-j ^d- 
->\4 7*'J *V -tf-J/ 3 >$^t¥^T$)^o SCNfi^EPTvTsUfeo g§£ 0 {i2mm 

LD (±) i5«tt5DD (T) ^TT"0^ >^-(^zl-j^ 
v3 >7*-£££ftLfc^l££77x«lT*&So &fi(i> ¥-£)fi±SEM (n = 5) T-<fc 
£o ZT16^fe(iCT16(3^^?)Mhlt^bT (ANOVA) , * *tt*f &zMM%-CWj& 

Pel M^$#l«£^ira£^To 

H i OfcJu LD (±) £J;tfDD (T) ^TTcDmPer mRNA<^£RT-PCRft¥*/r £ /?< 
tmX'&Zo AmPertemPer^rHi^^U A/?-77f >(i/fl-7^f 

perCDni?Llijt)^^oy'%ijlgi-ri)feto, #fgB#t e>fcJu IMS (in 
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tramodule scanning) -PCR&iJ^g Ltzo 4^j^©J;i t K/VA!:|i^T> 

M^'KU^r^ KtTr/t £d- KI-^^t^DNAffi^iJM (^^-Jb) 

WSs£;h,& J;9(::^>&$(© r^-s ~y ? (in tramodule sc 

aiming) j 77^Y-^ffli^i: x PCRCiJ;^ ^©#SH \s ^UdM&H [SJ 

Wfc&mfflft$&tf'JE.4t¥toffl9ifre>s dPER©PAS Y * 4 >1$WM$i. Wffifolz 
iIt^l)Ci:*'^^ntl^ (Baylies, M.K. et al., Nature 326, 390-39 
2 (1987); Saez, L. & Young, M.W., Neuron 17, 911-920(1996)) 0 * 
dPERCDPAS-A U t- h- £ <fc tfPAS--B «J b'- M*j CD 18ff m ©7*^ << ~? - 

*t£!8atufc (mi) o pas-au f- h is «t was-b »j f- h©$ssr^ v-ft© 

Efllli, r GTGCTGGGCTACCCN(A/C)GNGA j , l"CTGGGCTACCCCC(A/G)(A/G)GANATGj , 
r GGCTACCCCC(A/G)(A/G)GANATGTGGj ^ rcTGGGCT(A/T)CCTGCCNCA(A/G)j % TCTG 
GGCT(A/T)CCTGCCNCA(A/G)GAj , rGGCTACCTGCC(C/T)CA(A/G)GAN(C/T)j , TQCCC 
G(G/A)TCCTTCAG(G/A)TGNACj N r TCCTCATG( A/ G ) TGCAC ( A/G ) ( T/A ) ANTC j , TATGT 
CCTCATG(A/G)TG(C/G)AC(A/G)(A/T)Aj , fcjitf r GAC AC ( A/G ) TCCTCATG ( A/ G ) TG ( A/ 
G)TAj "?&£ 0 A/G&£0§E-^ttAfcG0ig£7'7>f 7-f$)§Ci:^^to 

ffip^^u^7*^ Ktt^rt©^-r5(4a(3ttjfi©iRfBS*w-ri>fc^ *ij& 

iifc-T(3i5(j-?)ZJ K> (=&3bp) ^ctt/xJrV> (&¥#)100bp) ©g££%Jg:J:: 
An, 3bp©^ (53~113bp) £ N -jg©r^ -f J:WJC19£££ 

^i: UfcPCR£ J; O^fiKUfco d©3bp©^'- V — * — iS^tflObpODNA^— v 
(BRL) ©mfu*HlljitS:[2I2H/7'Nl-o v-£-£PCRj£tl^^T#Mi|lfft& 
llfjffi^ (Ito, T., Hohjoh, H. & Sakaki, Y., Electrophoresis 14, 278-282 
(1993)) Te«f:i;PAGE (10%) ^;i/±£&i&£-i*fc (1213) 0 



WO 99/14324 W ' PCT/JP98/04125 

10 

i§-PCR}12£rr# (Sambrook, J., et al., Molecula cloning (Cold Spring Harbo 
r Laboratory, 1989)) fcfcj:, 0.5/zgtf)t ^ y ZMhW&t.tiX^tzo 
^U'CXVjfW >*a-^- h U 94°CT-30#x 37 8 CT30£k 72°CT*30f^S31t 
>T^;i/firV\ 94°CT30£k 45°CT30£k 72°CT*30«>£25"t^ £;Mt o fc 0 

7^i£ft£-l£<7)DNAM> K£y-p-^>7*U ^OiBflJS&^bfco ifeSr? 
(^7'^ KBB^US' r GYLPQDj ££1^3' r FVHHEDIj lcttJ&) fcfll^fc** 
^>r y KPCRT-x 12flSCD^> Kd3*©337P-> (59~74bp) 65bp©yp 
->3^£6~21{g£i81g<**ifco 65bp©rrM-^^tfyy S y ^DNAiU^Jlztt, ± 
SPT-1257 * yggfr<b&&PAS-B M>f > 1^3; ft 5 35 7 * V =3 t Z> 

1 06bp© x * y > -f 5 d 2: »j hfrhta^tzo ttfo t & cDNA § i£ Si U b h 
PER (hPER) cDNAfc^ttttfeo ftt:, hPER©cDNA£ 7°p -7*£: lTfflM> v^X* 
^□^ (mPer) cDNA^^p — ->^Ufco Ufci£SI2£'J £s hPERfco^T fcfc 

mPerjafc-T-fciu FISHCcJ: t> ^ *ti?ti. 2^(DMW3T v >x-— ©fclK^-Cfc 
S17pl2-13.1i5«tmiB(ci4^-rsc:i:^^nfco 

hPER^ir>'mPer©cDNAIB^J^(±, ^ti^timQT * V SIS, 12917 
M^- b*t 5fcH££ft&0RF#^£ft5 (05/hPERjtfcT-»CD«££7^ 7 
^IE^J^IB?iJ#-^ : 3lc, vPermfcJ'M ! to<DmfeT5.;mEim*%fflm^ : 4CC^ 
ft^ft^t) o hPERiimPERh^T^ y^'i^'J^|H]-ticD^im(i92%-r'$) 

*K hPER*it>*mPer^i^^T^#^nr^^d^(iD^^^T'fe?> (05) 0 BLA 
ST7 , P?7A£ffll>TE&<Dfcl>7' , S y ^x-^ (Cft bt^^E P 

Sf?o/;i:d5. 2oc7)ir f j]?L®JtlPERttdPER (^-frA) fc&fcSS^JBITOfc^ Ufc 
(Citri, Y., et al., Nature 326, 42-47 (1987)) 0 i$?li»ERhv a £^ s 

^^^?iRt(o^m^mmmts 5-z>ommzm^Lx^tz m^xm) n n 

5fcSgffi|n|ffiJ$ (*ft*fthPER:fc«fcVinPER08S44~131) , II) PAS-A (ffiPER*^ 
py©a^217-282) , 111) PAS-B (PiPER** p ^©&£338~456) fcitfPAS 



1 V_- l,Jl > U- Ut i 
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-B<ffET«t©gi!*'!j (iJuPER^^E D^©M457~485) N IV) perS£f4 ("9— *x 
-f ^ > /H |{Jj £ & < f 6 ) gtffiA ( M589 ) (D T astute ISitSit^ ^ 

,^>h (PPER*^D^tf)M;624~fi45) , fc£tf(;:V) PER-C^:J$©C*JBCfB|q) 
(hPER©^S1006~1050 % mPER©aS1005M049) N -£ft(lM<-fcU>- 
^"Ui/> (SG) 'Jt'-b (hPER<D«1051M072, mPER©^1050~1071) , & 
cfctf*ft«fc D£e>£ F^ffllBJld^J (hPER©^S1073~ 1108 N mPER£>M1072~ 

1107) o ztit><Dffimz#vz&m&<Dmm*. %ti?nu%, 47%, 56% s 64 
%, 37%r*$)S (04) o mtnz, PER*^ D^PASMfeJi (mmi^xmu) # 
ciper^d ftht t&ffit&tmt) &m immm&^ym m& & ^ 1 «, ciper 

(cfc^T, 5^CDfi|iiK/^ >*«tt>'^h'^'f ^^ISj^^nT^S :a) W&Vi 
>s7-)-)l (NLS) (BS66-79) (Vosshall, L.B., et al., Science 263, 1606 
-1609 (1996)) , b) dPER^TIMONLShfflS^ffl-rSfci&^^&PAS K^-f > 

(SS233-490) (Saez, L. & Young, M.W., Neuron 17, 911-920(1996)) N c) 
PAS-B U £- b ©TM^iifugT^KIl^iM^^ M >T > (CLD) (g^4453~51 
1) (Saez, L. & Young, M.W., Neuron 17, 911-920(1996)) , d) gBtfU^T" 
^ K ©PAS b"pW >hffi5ft-ffl-r^PER-C^ (gy£524~685) (Huang, Z.J., e 
t al., Science 267, 1169-1172 (1995)) x ta^mze) i/ 3 t> 9 3 £Mx©fIf$ 
Jlft&^lfc© U XA£«T&, hW->-^'Jy> (TG) Ut-h (SIS 
694-748) *5«t?>*^©iLT«i^ (M749-868) (Wheeler, D.A., et al., S 
cience 251, 1082-1085 (1991)) 0 Z(D£oiz, &m%W}%l?mz iJlt 5NLS, PA 
S, CLD N :PER-C|*]©2o0)Sa$ N & ^tffcTGU £- b ££t>*^©ilC5tu${PiJ©-t? £^ 
>M±> dPERfc£<P-0)Jfi#-T?ftA/e^£o PPifc^l^^Cls PER*^d£"©C 
M9%M<D -f-#T' fcL dPERcQTG >J £ - b ^ SG U £ - b T* S £ o T ^ S ( El 
5) o PER-Clzl&Jg-ta;:©*^ > k i'ctVTGU f- b (7)C^ffliJIHi!J(z|a(5j7&: 
12?!] feu dPER©**©{4S©^350S-ST«ttc{L[S-rs ((214) 0 -ft 
t b &±Tr?t?Z-CM&lZi%ft£tiX^2> (135) o >3 ^^a ^^xlI^JT-iai^ 
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£&££ftTl^£6o©PER-fe > h (C1-C6) #PJ££tiT^& (114) (Col 
ot, H.V., et al., EMBO J. 7 3929-3937 (1988)) o ti^oX (silkmoth) HiJ 

vz?u*=Eu?(Dm&£mmi^ dpmzmm^%mmm^^ ciperoci 

-C3lCfii|g-rSii^^c|3UTl>5 (H4) (Reppert, S.M., et al., Neuron 1 
3, 1167-1176 (1994)) 0 dft^&jacffi^. «B^#^tt, hPERfc .fctfmPe 

2 ] hPER*5<trJ c mPerCDif63£a 
hPER*5 «fc tfmPerCD^giji^ * — > £ , J — f > ^ << 7 U ^ -If - v a > £ «fc '3 
i^Lfco ;-f>AO''J^t'-y3>lt Church£<fcWilbert©#?£ (Chu 
rch, G. M. & Gilbert, W., Proc. Natl. Acad. Sci. USA 81,1991-1995 (198 
4)) \z£*)'ttitzo 7^f;i/^-(iClontechtt/?p?,(^ALfco H16 (hPER) 

i5«fctfEI7 (mPer) (Ctt^o #j4.6kb©£¥g$J#s UM. UfcEJcA© t h i5«t Vf- v 

(cifroitCTM^ftJ^SiLT^ &G3PDH (Glycerol-3-phosphate dehydnogenas 
e) ^Slt)©U-^;V^l:b^bfchPER/mPer$E¥Mt)©U^;b(i, |Ei]-T*te&fro 

Z>Ztfr<b, C<Dj£$B&hPER/mPer^©#W. St < ^gbOTZ&te^ (Liu, 
X., et al.,. Genes Dev. 2 228-238 (1988); Saez, L. & Young, M.W., Mol. Ce 
11. Biol. 8 5378-5385 (1988)) „ 

^^K&tt^mPer cDNA0)#*fr£, >f >+W f-a-wW 7' U ?W -tf-S/ 3 > 

UKUfco ^>it^^^-M^^U^W^-^3>^J;t>'mRNAZiIl:(7);5^(i, S"J 
fcSBf^iaTi^ £ (Ban, Y. , Shigeyoshi, Y. , & Okamura, H., J. Neurosci. 1 
7, 3920-3931 (1997)) 0 /\ j 7 >J *V -tz— > 3 >lCffl^fc33PT-#.^ Ufe7°D- 
mPer cRNA<7)5' fll'J^-t >^§F!£ c fcO ; '7' >^-t >^ilT-$>o (7?U;*?-r* 
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538 — 1752K/1 ; r-^li^Lth&O) 0 14C-T >? U ;ugg* * > K (Amersha 
m Inc. Pic.) £ffl^Tffifl#3*IlJK-^fc^&Lfc& N Wmm^M (MCID, Ima 
ging Research Inc.) hI^ : l/:T^^P3>t'a-^-^ffit^^ci:(:J;D> 
BioMax7^;bA (Kodak) ±©^t;]M-©»lB6&^T L£ 0 Z\(D^-$ ZSCNtM 

m t o) m l m ® ,iz & it § v ^ ± j p H i © %m n *r l t *h mt u & 0 scn © n^fiiy 

££§tU ^©^igt^-O^^lc^tj-^mPer mRNAfi©}JliJ£fi£: \jf Zo Z<D&m. 

^^;u^tb^nfco ^^M©^*l, M«$^©fli^jrag{^ jaifcte 

©fK, *S«fctf'Wgj£M<DTOJg£& N ctD^UmPer mRNAv ^±;i/#&aj<* ftfc 0 

SCN(c^(j-2>mPer^ia©^P^m4^H^S^to, v-£;V£12hEW/12hB£ (LD) 
M-TI«t?.li:(:ctD, B&ig(;:lRlS!£-t*fco SCN£*Stt£inPer mRNA^-r > 
+)- >f ^ a - a ^ r U V -i M - >s 3 > £ J: £^£RT-PCR& £ J: D JiEft U tz „ ^^RT 
-PCR&, WT^ct^^frofeo £f\ v^x|Jw©yjM- (0.5mm©J?-£) £ rMouse 
Brain Matrixj (Neuroscience Inc., JjCijO fllLto §I$$?ftJffl$f (ilfS 

±RNA£, SCN (n = 4) <=>TRIZOLigM (BRL) £ffll^TfltimU DNAasel (Strata 
gene) T«U TRIAZOL LSj&M (BRL) &ffl^T*f§^Lfco rsuPERSCRIPT Pre 
amplification Systemj (BRL) £^//g©RNA©jMa¥-(cflH\ mPer£J;l>'/3 -7 
??->(Dcdm*ffi£?cmiz£ D^Mbfco PCR0t)£#»PAGE (5.5%) 7ju± 

I"sybr Greenj (Molecular Probes) T&&L£f£, jii^^"> K 
^©DNAS rpMBIOII fuluoroimageanalyzerj (Eli) mPer^ctt^/3 
-^.^f >©^DNAWfM-(ix &<'©cDNA©r«^t;J; D^bfco mPer, mPer 
0-72?>, i5«t^-7^f^Sm ^ft^tl482bp, 246bp, 
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1228bp. 1044bp-Cfcofc o 

£<7)2oc7)#& U y*)r>{ 7* U *W -t?-*> 3 >fc«ttf^£RT-PCR&) 

CCct 0. LD^^{t^|pI^0Mi!j7'P7 ^-;i/*sf#e>nfe (H84ocfct>'10 ; ±) 0 m 
Per mRNA(7)ft(±, £-7 t (ZT4fr e>ZT8/&£ZTtt, 18-10(7) J; ^ 

CLD£#fc;fc(*5l»#|I3£3l-r) ^ B^I-T"l£)f£TUfc (ZT16fr<bZT20) (09; 

±) o mnmw&w (dd) iz's^x. &&mtfc&mimzr> (ms&x 

tflOjT) s mPer mRNAl/^;UteCT4fr <bCT8 (&£CT(±, H8~10cD£ o (cDD^ 
tiJ^S^^^f) T*e-££SiU. CT16fr<bCT20T-g'&{&TLfc (HI9 ; T) o 
dC7)J;?fc, SCNUtJttSmPer mRNA#\ tI'fit^J^ng^TT\ g'fW^s 

-XZ-^-tbTKLT^^Ch^it^nSo SCNlZiSttSmPer mRNA©^ 
-£^4 r>Jl?Jt»$jyu c©fliSli^K:i5^5W3g©fSi&Si:mMb-r*5t) (In 
ouye, S-T. & Kawamura, H. , Proc. Natl. Acad. Sci. USA 76, 5962-5966 (197 
9); Schwarts, W.J. & Gainer, H. , Science 197, 1089-1092 (1977); Gillette, 
M.U. & Reppert, S.M., Brain Res. Bull. 19, 135-139 (1987)) , mPer mRNAl/ 
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1. &-&£±m (SCN) (i^^Tit-^^V T>)ilWT^iKM^^S/j-r?)Dili?Lib 

&L&m±m (scn) ©it-^^-v 7>mmBmzm5-tz>*>^?n 0 
&&m±.& (scn) (D-^-ti^^ T>mmBmzm^-t^^>r^n 0 

6 . : 3 iZBfllgCDNAt fcttia^'JS^ : 3 (zE«©DNAtM>f 7'U 
X-TSDNA^^- K-fS^ >^^It$)oT, M£^±4£ (SCN) ©It-a^-fT 

7 . : 4 (3H21i©DNA^fc!i|£^J#-^ : 4 (CHBtJMNAi:/ W X'J 
X-TSDNA^^f- K-fS* W^MoT, &£H±& (SCN) O^-Ar-f? 

8 . slJRJl 17^g5©^-rti^tZHBt£©^>y^M^3- K-TSDNAo 

9 . ®Wm^ : 3 £I3$i©DNA3;fcfciga?iJ#^ : 3 HEifcODNAfc/WX'J *W 
X-TSDNAT-feoTs MxMJlfe" (SCN) (DV—*)? J T>mMW>mzM$t 

yj-^nzo - K-rsDNAo 

1 0 . : 4 £i3iffi©DNA£fctt'ffi*lJ#-5 : 4 twgBfKCDDNAi^W 7" U ¥ 

-YXrSDNAT^o-Cx *l£M±f£ (SCN) rt^-r >MI^Bfi5cicKl#-r S 

£ W^l^D- K-TSDNAo 

1 1 . Sl5jcJM8 75S 1 0 (DK^ftifrlztmcDMhZtte^? $ -a 

1 2 . ffiwu 8 t^s i o (D^ttit)Hzmm(DDu^m^mizm^t %>BWfc& 
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1 3 . ffijjtffi 1 2 izmn<D)&nu&ft*tftmTzyM*$ts. m#m i am. i 
(d u t n & iz m m (D $ y ^ >? m o & m # ui « 



